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OCOEEHHOCTH I1APA3HT0-X03HHHHMX OTHOHIEHHH 
HEMATO^bl HELIGMOSOMUM MIXTUM (SCHULZ, 1952) 

H EBPOnEHCKOH PblXEH nOJIEBKH 
(CLETHRIONOMYS GLAREOLUS SCHREBER, 1780) 
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PaccMOTpeHbi HeKOTopwe aKOJioro-nonyjiaunoHHbie acneKTbi napa3HTO-xo3HHHHbix ot- 
HomeHHM HeMaTozibi Heligmosomum mixtum n pbixen nojieBKM: 3aBMCMMOCTb 3apa>xeHHO- 
CTM OT nojia, B03paCTa H Beca X03flMHa, Ce30HHa*I M MHOrOJieTHHfl flHHaMMKa HHCJieHHOCTM 
napa3MTa. YcTaHOBjieHO, hto pbixan nojieBKa hbjihctch ochobhhm xo3hhhom H. mixtum , h 
pacnpe,aejieHMe hmcjichhoctm HeMaTOfl b nonyjiHUMH xo3flMHa onncbiBaeTcn Mo,aejibio He- 
raTMBHoro 6HHOMMajibHoro pacnpeaejieHHa. MaKCHMajibHan 3apa>xeHHOCTb oTMeneHa min 
nojiOB03pejibix oco6en pbixcen nojieBKH, npn 3tom caMUbi 3apa>xeHbi CHJibHee, neM caMKM. 
BbmBjieHa npaMaa cBH3b Mexcay Maccon Tejia xo3HMHa h ero 3apa>KeHHocTbio. Ce30HHaa 
^HHaMHKa HMCJieHHOCTH HeMaTOa OriMCblBaeTCfl OaHOBepiJLIHHHOH KpHBOM C MaKCMMyMOM 
B HHBape H MHHHMyMOM B aBryCTe. MHBa3HpOBaHHOCTb CerOJieTOK, OTJlOBJieHHbIX C MIOHfl 
no OKTH6pb, HMeeT 2 nnica: ozimh jieTOM (niojib), BTopon oceHbio (oKTfl6pb). lloKa3aHO, mto 
HMCJieHHOCTb napa3HTOB 3a MHorojieTHHn nepnoa H3MeHHJiacb cmhxpohho c hhcjichho- 
CTbKD xo3HHHa. AHajiM3 mna pacnpe^e;ieHH5i napa3HTa b nonyjiaunn X03HMHa n anHaMHKa 
ero napaMeipoB no3BOJiaiOT 3aKJiiOHMTb, hto OTHOineHHH b cncieMe napa3MT— X03hhh ho- 
cht ycTOMHHBbiH xapaKTep, h npn Ha6jnoaaeMOM ypoBHe 3apaxceHHOCTH HeMaTO/ibi He cno- 
co6Hbi OKa3aTb BJinaHne Ha BbixnBaeMocTb xo3HHHa. 


rioHHMaHHe npoueccoB cj)opMHpoBaHHH h ycTOHHH booth npnpoflHO-OHaro- 
Bbix 3a6ojieBaHHH hcbo3mo>kho 6e3 3HaHHH 3aKOHOMepHOCTen pacnpe^ejieHHH 
HHCJieHHOCTH napa3HTOB b nonyjiHUHH xo3neB. PaccMaTpHBaa OTHomeHHH napa- 
3HTa H X03HHHa KaK CHCTeMy B3aHMOAeHCTBHH JXByX nonyjiHUHH, MbI BbIHBJIHeM 
BaXHyiO 0 C 06 eHH 0 CTb yCTOHHHBbIX napa3HT0-X03HHHHbIX OTHOineHHH — HpKO 
BbipaxeHHyio acHMMeTpHio 3HaneHHH hhcjichhocth napa3HTOB, Koma hx 6ojib- 
man nacTb oGniaeT y He6ojibmoro HHCJia xo3neB. TloixodHan HepaBHOBepoaTHOCTb 
pacnpe^ejieHHH OTMenaeTCH ajih MHornx bhaob napa3HTOB (Pennycuick, 1971 ; 
BpeeB, 1972 ; Haukisalmi, 1986 ; Miklisova, Stanko, 1997 , h zip.)- MccjieflOBaHHH- 
mh nepenHCJieHHbix Bbiuie aBTopoB h HaMH (HeuiKO, TojiHUbma, 1984 ; HeuiKO, 
1988 ) 6buio noKa3aHO, hto hhcjichhoctb napa3HTOB name Bcero MO^ejinpyeTCH 
HeraTHBHO-GHHOMHajibHbiM pacnpe/ie^eHHeM (HEP). B ero ocHOBe MOxeT 6biTb 
KaK arpernpoBaHHoe pacnpeziejieHHe HHBa3HOHHbix CTa^HH b npnpoae, TaK h 
HHflHBHflyajibHaa reTeporeHHOCTb xo3neB no BocnpHHMHHBOCTH k napa3HTy. 

B ziaHHOH pa6oTe HaMH ^ejiaeTCH nonbiTKa oueHHTb ^HHaMHKy hhcjichhocth 
h napaMeTpbi pacnpe^ejieHHH napa3HTa ( Heligmosomum mixtum) b 3aBHCHMOCTH 
ot ce30Ha, ycjiOBHH vojxa h coctohhhh nonyjiHUHH xo3HHHa (pbixen nojieBKH). 
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MATEPMAJI M METO^MKA 


MaiepHajiOM jijih nccjiejtOBaHHH nocjiyxauiH c6opbi napa3HTOB MbiuieBH^Hbix 
rpbnyHOB, BbinojiHeHHbie b 1994—2003 rr. b okpccthocthx ToMcejibCKoro Hayn- 
Horo CTauHOHapa MB KapHIJ PAH (62°04' c. in., 33°55' b. a.), pacnojioxceHHoro 
b 60 km ceBepHee r. neTpo3aBojtCKa Ha rpaHHue POxcHoro h CpejtHeKapejibCKoro 
30oreorpa(J)HHecKoro nojtpanoHOB. PanoH HcejiejtOBaHHH THnnneH juih ioxchoh 
KapejiHH h xapaKTepH3yeTCH KaK TeppHTOpHH c TpaHC(j)opMHpOBaHHbiM jiaHjt- 
uia(J)TOM, npe^CTaBJiHK>mHM M03anKy jiyroB, BbipyOoK, mojiojihhkob, octpobob 
cnejibix XBOHHbix h BTOpHHHbix jiHCTBeHHbix jiecoB. Bcero 3ajioxceHO 6 jihhhh, 
3 H3 KOTopbix bo BTOpHHHbix Jiecax h 3 Ha BbipyOKax pa3Horo B03pacTa (30, 
15—20 h 10—12 Jiei). 

MbIllieBHAHbIX rpbI3yHOB OTJiaBJIHBaJIH C nOMOIJUbK) JTOByiLIKO- H KaHaBKO-JIH- 

hhh (Hobhkob, 1953; KapaceBa, Tejinubma, 1996). Ochobhoh o6t>cm MaTepnajia 
co6paH c hk)hh no OKTfl6pb, ^onojiHHTejibHO otjtob npoBojumn b Mae (2002, 
2003 rr.) h HHBape (2002 r.). Ha npoTnxceHHH Bcero nepno/ta jihhhh 3aKJiajtbiBa- 
jih c OAHHaKOBOH 3Kcno3HLi,HeH jiOByuieK (50 hit. nepe3 5 m b TeneHne 3 cyT). 

B xojie HCCJiejiOBaHHH bckphto 1098 oco6en pbixcen nojieBKH ( Clethriono- 
mys glareolus), 92 nameHHOH ( Microtus agrestis) h 37 nojieBKH -skohomkh (M. oeco- 
nomus). 

HHCJieHHOCTb HQM2LT0JX OUeHHBajiaCb no 3KCTCHCHBH0CTH HHBa3HH (3H, %), 
HHTeHCHBHOCTH (min-max), HHjteKcy o6hjihh (HO, 3K3.) h KOHCTaHTe HeraTHB- 
Horo OnHOMHajibHoro pacnpejteJieHHH (k). npn aHajiH3e nacTOTHoro pacnpezie- 
jieHHH napa3HTOB b nonyjmuHH xo3HHHa 3MnnpH4ecKHe jiaHHbie npoBepajin Ha 
cooTBeTCTBne 3aKOHaM nyaccoHa, TaMMa h HeraraBHO-SHHOMnajibHoro pacnpe- 
jiejieHHH (BpeeB, 1972; Henixo, 1988). 

CraTHCTHHecKyio o6pa6oTKy Bcex jtaHHbix npoBOjmjin b nporpaMMe Quanti¬ 
tative Parasitology 2.0 (Rozca etal., 2000). 


PE3yjIbTATbI M OBOOKflEHHE 

Xn3HeHHbiH uhkji Heligmosomum mixtum He H3ynajiCH, ho no aHajiornn c 
npe/tCTaBHTejiHMH Toro xce ceMencTBa moxcho npe/inojioxcHTb, hto 3to reorejib- 
mhht, pa3BHTne KOToporo npoieKaeT 6e3 ynacTHH npoMexcyTOHHbix xo3aeB. Jlo- 
pa3BHTne hhu, BbuiynjieHHe jihhhhok h jiHHbKa nponcxo/nrr bo BHeuiHen cpejte 
bo BJiaxcHon noHBe hjih b jiecHOH nojtCTHJiKe. Xo3hhh 3apaxcaeTCH nepopajibHO 
c nnmen hjih boaoh (Ckph6hh h a p., 1954). Bh/i hbjihctch uihpoko pacnpo- 
CTpaHeHHbiM b najieapKTHKe napa3HTOM jiecHbix nojieBOK (OnpejtejiHTejib..., 

1979; TeHOB, 1980). 

B xo/te HcejiejiOBaHHH HeMarajia H. mixtum OTMeneHa y 3 bhjiob MbimeBHjt- 
Hbix rpbnyHOB, OTHOCHiHHXCH k ceM. Cricetidae: pbixcen nojieBKH, nameHHOH 
nojieBKH h nojieBKH-3KOHOMKH (cm. Tadjinuy). HanSojibiuaH 3apaxceHHOCTb Bbi- 
HBjieHa y pbixcen nojieBKH — 27.3 % (1—56) 0.85; y nameHHOH nojieBKH h no- 
jieBKH-3K0H0MKH HaOjnojtaiOTCfl 6ojiee HH3KHe 3HaneHHH 3apaxceHHoera 17.4 % 
(1—9) 0.50 h 13.5 % (1—2) 0.22 eooTBeTCTBeHHO. PacnpejtejieHne hhcjichhocth 
H eMaTOjt b nonyjiHUHH xo3neB hocht arpernpoBaHHbin xapaKTep h Jiynme Bcero 
eorjiaeyeTCH c Mojiejibio HeraTHBHoro SnHOMHajibHoro pacnpejtejieHHH (p > 0.15). 
CoOpaHHbie jtaHHbie no3BOJiHioT roBOpHTb, hto h 3 oOnTaioiHHx Ha jiaHHOH Tep- 
pHTOpHH MbimeBHjiHbix rpbnyHOB hmchho pbixcan nojieBKa (76 % ot o6mero ko- 
jinnecTBa OTJiOBJieHHbix MbimeBHjtHbix rpbnyHOB) — ochobhoh xo3hhh H. mix¬ 
tum , onpejtejiHioiHHH ee pacnpocTpaHeHne h HHCJieHHOCTb. 2 jipyrnx BHjta (na- 
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IlapaMeTpbi OTHOcmejibHOH hhcjichhocth HeMamabi Heligmosomum mixtum 
Parameters of the relative abundance of the nematode Heligmosomum mixtum 


Xo3fleBa 

N 

3M, % 

13M 

MO, 3K3. 

Iho 

P 

k 




Pa3Hbie xo3aeBa 




PbDKaa no/ieBKa 

1098 

27.3 

24.7-30.1 

0.85 

0.71-1.05 

* 

0.18 

IlaiiieHHaB nojieBKa 

92 

17.4 

10.3-26.7 

0.50 

0.26-0.95 

** 

0.11 

FlOJieBKa-OKOHOMKa 

37 

13.5 

4.5-28.8 

0.22 

0.05-0.49 

— 



Pa3Hbie 

no^OB03pacTHbie rpynnbi pbDKeu 

nojieBKH 



lOBeHM^bHbie caMUbi 

215 

27.0 

21.2-33.4 

1.01 

0.62-1.93 

ns 

0.14 

lOBeHH^bHbie caMKM 

222 

9.0 

5.6-13.6 

0.26 

0.14-0.45 

* 

0.05 

3pe;ibie caMUbi 

104 

68.3 

58.4-77.1 

2.45 

1.88-3.52 

** 

0.70 

3pe;ibie caMKH 

76 

57.9 

46.0-69.1 

1.21 

0.89-1.80 

* 

1.03 


Pa3Hbie BecoBbie rpynnbi pbDKeu no/ieBKH 


CaMUbi 12—15 r 

112 

14.3 

8.4-22.2 

0.38 

0.20-0.80 

* 

0.09 

16-20 

288 

26.4 

21.4-31.9 

0.80 

0.53-1.53 

ns 

0.17 

21-25 

125 

51.2 

42.1-60.3 

1.6 

1.19-2.1 

** 

0.47 

26-30 

40 

60.0 

43.3-75.1 

3.2 

1.98-5.65 

* 

0.43 

CaMKH 12—15 r 

90 

13.3 

7.1-22.1 

0.32 

0.16-0.59 

*** 

0.10 

16-20 

113 

19.5 

13.2-27.3 

0.70 

0.35-1.79 

** 

0.10 

21-25 

105 

22.9 

15.2-32.1 

0.53 

0.31-0.95 

* 

0.20 

26-30 

61 

36.1 

24.2-49.4 

1.2 

0.67-1.98 

* 

0.26 

>31 

31 

51.6 

33.1-69.8 

1.0 

0.58-1.42 

*** 

1.5 


FlpHMeHaHHe. N — o6i>eM aHajiH3HpyeMOH BbiOopKH xo3fleB; 3M — 3 KCTeHCHBH 0 CTb MHBa3HH; MO — 
MHaeKc o6hjihb; I — aoBepHTejibHbiH HHTepBaji (p < 0.05); p — ypoBeHb 3HaMMM0CTH HE pacnpeaejieHHB (ns — 
p < 0.05; * — 0.05 < p < 0.25; ** — 0.25 < p < 0.75; *** — p> 0.75); k — KOHCTama HE pacnpeaejieHHfl. 


uieHHaH nojieBKa m nojieBKa-3KOHOMKa) HeMHoroHHCJieHHbi m cjiy^aT 4)aKyjib- 
TaTMBHbiMM xo3HeBaMH H . mixtum. 

CBH3b 3apa>KeHHOCTH Heligmosomum mixtum c nojiOM w 3pe;iocTbio X03HMHa. 
AHajIM3 3aBMCMMOCTH HMCJieHHOCTH HCMaTOTlbl OT CTeneHM 3peJIOCTH pbixcen no- 
jieBKM noKa3aji, hto HaM6o;ibLLiafl 3apaxceHHOCTb xapaKTepHa jxjih nojic>B03pe- 
jibix oco6en (Ta6;i. 1). 3ra TermeHUMfl b paBHOM CTeneHM npocjiexcMBaeTca KaK 
y caMuoB, Tax w y caMOK. Bo Bcex cjiynanx pa3JiMHMH skctchcmbhoctm m Hi-meK- 
ca o6mjimh 3HaqnMbi npn p < 0.01. B cbokd onepeTib KOHCTama HeraTMBHoro 6m- 
HOMa (k) y KDBeHHjibHbix oco6eii HMXce, neM y 3pejibix (ia6ji. 1). 3tot noKa3aiejib 
xapaKTepH3yeT Mepy arpernpoBaHHOCTH napa3MTOB, m c ee yBejinqeHneM a6co- 
jiKDTHoe 3Ha4eHMe k y6biBaeT (BpeeB, 1972). Ciie/iOBaTejibHO, 6o;iee HM3KMe 3Ha- 
4eHMH k y Monojibix nojieBOK CBM^eTejibCTByiOT o 6ojibiueM reieporeHHOCTH stom 
rpynnbi no MmiMBH/tyajibHOH B0cnpMHM4HB0CTM k MHBa3MM. BbicoKan BCTpenae- 
MOCTb h MH,aeKC o6mjim4 HeMaTOTi y 3pejibix nojieBOK HBJineTCH pe3ynbTaTOM Ha- 
KOnJieHMH napa3MTOB C B03paCTOM M BbICOKOM pe3MCTeHTHOCTM X03HeB. 

BbiHBjieHbi TtocTOBepHbie nojiOBbie pa3JiM4MH b 3apaxceHHOCTM — caMUbi 3a- 
paxceHbi CHjibHee, 4eM caMKM (Ta6;i. 1). FIpM stom no;iOB03pejibie oco6h mmcjih 
AOCTOBepHbie pa3JiM4M4 (p < 0.05) no mjiQKcy o6mjimh, a lOBeHHJibHbie — no 

SKCTeHCHBHOCTM (p < 0.01). CaMbie BbICOKMe 3Ha4eHMH MHBa3HM OTMCHeHbl 
TUiH 3pejibix caMuoB (68 %; 2.45). 3ia rpynna xo3neB, bhtimmo, nrpaeT Be^ymyio 
pojib b noTmepxcaHHn 4MCJieHH0CTM H. mixtum. HaMMeHee 3apaxceHbi KDBeHMjib- 
Hbie caMKM (9.0 %; 0.26). 
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BbicoKyK) 3apa>KeHHOCTb nojiOB03pejibix caMixoB no cpaBHeHnio c caMKaMH 
MO)KHO oO’bflCHHTb, C 0£H0H CTOpOHbl, SoJlbUieH nOXXBHXCHOCTbK) H COOTBCTCT- 
BeHHo SojibinHM pa3MepoM HH^HBH^yajibHoro ynacTKa (EBponencKan..., 1981; 
rpnmeHKO, 2002), c xxpyroii — (j)H3HOJiorH4ecKHMH ocoOchhocthmh, Tax KaK 
ceKpeuHH aH^poreHOB HMeeT HMMyHocynpeccnBHoe xxencTBne, cnocoScTByiomee 
no^aBjieHHK) HMMyHHTeTa n oOocTpeHHio HHcjxeKixnoHHbix n napa3HTapHbix 3a- 
OojieBaHHH (JleyTCKan, 1988; JIoxMHjuiep, Mouikhh, 1999). SKCTeHCHBHOCTb 3a- 
paxceHHH H . mixtum b nepByio onepexxb onpexxejineTCfl TeppnTopnajibHbiM noBe- 
JXQHUtU X03HHHa, a HH/XeKC oGmJIHH — yCTOHHHBOCTbK) K HHBa3MH. FIoCKOJlbKy 
4-h CTaxxnn uMKJia pa3BHTMfl jiHHHHKH H. mixtum npoTeKaeT b cjim3hctoh 060- 
jioHKe KHiiieHHHKa pbixen nojieBKH (Haukisalmi et al., 1996), moxho npe/xnojio- 
xcmb, 4to ycneuiHocTb ee peajiM3aunn bo MHoroM 3aBHcm ot HMMyHopeaKTHB- 
HOCTM X035inHa. 

CBH3b 3apaxceHHOCTn Heligmosomum mixtum c BecoM xo3HHHa. rioKa3aHO, 
hto c yBejiMMeHneM Maccbi Tejia pbixen nojieBKH 4HCJieHH0CTb HeMaTo/x B03pac- 
TaeT (pnc. 1). Y caMixoB otjihhhh b 3apaxceHHOCTH pa3JiHHHbix BecoBbix rpynn 
6ojiee BbipaxceHbi, hqm y caMOK. Tax, BCTpenaeivtocTb HeMaioa yBejnmnjiacb 6o- 
jiee neM b 4, a hh/xckc oShjihh — b 10 pa3. CaMbie cymecTBeHHbie pa3JinMHH 
OKCTeHCHBHOCTn (p < 0.0001) w HH/xeKca o6hjihh (p < 0.05) OTMeMeHbi npn cpaB- 
HeHHH 2-h n 3-n BecoBbix rpynn caMixoB. rio-BHxxHMOMy, b xxaHHOM cjiynae yxce 
cpaBHHBaiOTCH nojiOB03pejibie n HenojiOB03pejibie oco6n xo3HMHa. 

Y caMOK TermeHUHH yBejmneHHfl BCTpenaeMOCTH c Maccon Tejia coxpaHneTCH 
(pnc. 1), O/XHaKO 3Ha4HMbIX OTJIHHHH MOK/iy OTOCJlbHblMH rpynnaMH He BblHBJie- 
HO, TOJlbKO y XCHBOTHbIX BeCOM 60Jiee 31 r OKCTeHCHBHOCTb MHBa3HH CymeCTBeH- 
ho Bbiine (p < 0.01), neM y nojieBOK BecoM MeHee 25 r. CpaBHeHne caMOK pa3- 
Horo Beca no HH/xeiccy o6hjihh HeMaToxxbi He bhhbhjio pa3JiHHHH (p < 0.05) hh 
XXJiH oxxhoh cpaBHHBaeMOH rpynnbi. 

riojioBafl xxH4>4)epeHixHaixHH no 3apaxceHHocTH HeMaioxxon H. mixtum Ha6jno- 
xxaeTCH y nojieBOK BecoM 6ojiee 21 r (pnc. 1): caMixbi 3apaxceHbi cnjibHee caMOK 
(p < 0.05). Y 3BepbKOB Maccoft Tejia MeHbine 12 r (45 oco6en) HeMaraxxa He 06- 
HapyxceHa. 

Ce30HHan n MHorojieTHHH xxnHaMHKa hhcjichhocth Heligmosomum mixtum. 
Ce30HHan xxnHaMUKa hhcjichhocth HeMaToxxbi b nonyjiHixnn pbixceft nojieBKH 
OnHCbIBaeTCH O/XHOBepiUHHHOH KpHBOH (pHC. 2, a). MaKCHMyM BCTpeHaeMOCTH H 



Phc. 1 . 3KCTeHCHBH0CTb HHBa3HH {A) h HHneKC o6hjihh (E) Heligmosomum mixtum y pa3Hbix Beco¬ 
Bbix rpynn p boxen nojieBKH. 

/ — caMUbi, 2 — caMKH. 

Fig. 1. Prevalence (A) and abundance (E) of Heligmosomum mixtum in different weight groups of 

the bank vole. 


417 





VI VII VIII X 


Pnc. 2. Ce30HHafl £HHaMHKa okctchcmbhocth HHBa3HH (7) h HHfleKca o6hjihh ( 2) Heligmosomum 

mixtum. 

a — o 6 o 6 meHHbie aaHHbie, 6 — aaHHbie no nojieBKaM b B03pacTe 1 Mec. 

Fig. 2. Seasonal dynamics of the (7) prevalence and ( 2) abundance of Heligmosomum mixtum. 


HHTieKca o6mjimh HeMaTo/ibi npnxoanTCH Ha HHBapb (75.9 %; 3.0), b TeneHne ce- 
30Ha 3th noKa3aTejiM nocTeneHHO CHnxaiOTCH n MHHHMajibHbie 3HaneHHH OTMe- 
neHbi b aBrycTe (14.9 %; 0.30). XapaKTep ce30HHbix H3MeHeHHM HecKOJibKo Me- 
HHeTCH, ecjiH Mbi 6yaeM paccMaTpHBaTb 3apaxeHHOCTb raribKO (WiOMecflHHbix 
XCHBOTHbIX (pnc. 2, 6), KOTOpbie OTJiaBJIHBaJIHCb B nepHOTl C HK3HH no OKTHOpb. 
B 3tom cjiynae caMau HH3Kan BCTpenaeMOCTb n nnaeKc o6hjihh H. mixtum OTMe- 
neHbi b moHQ (8.7 %; 0.1). M ecjin nepBan anarpaMMa b Oojibiuen Mepe OTpaxca- 
eT ce30HHyio /iHHaMHKy 3apaxeHHOCTH nonyjiflunn pbixcen nojieBKH, to bto- 
pau, CKopee, — H3MeHeHne hhcjichhocth HHBa3HOHHoro Hanajia bo BHeuiHen 
cpeTie. 

B HccjieTiyeMbin nepno,zi nncjieHHOCTb n B03pac™on cocTaB nonyjiuunn pbi- 
xcen noneBKH 3aKOHOMepHO mchhiotch (pnc. 3): Ha (J)OHe o6mero pocTa uncjieH- 
HOCTH C HK3HH no OKTu6pb UpOUCXOJXHT CHHXeHHe npOLteHTa nepe3HMOBaBUIHX 
oco6en h B03pacTaHne tiojm npnObuibix. Ha6jiKViaeMbie BbicoKHe 3HaneHHH okc- 
TeHCHBHOCTH H HHTeHCHBHOCTH HHBa3HH H. mixtum B Mae—HK)He (pHC. 2, a) — 
cjie^CTBHe npeoOjiaTiaHHH b nonyjumnn 3HMOBaBiiiHx oco6en pbixcen noneBKH, 
3apaxceHHe KOTopbix npoH30iiuio oceHbio, TiencTBnTejibHoe xce KOJinuecTBO hh- 
Ba3HOHHoro Hanajia b npnpoae b otot nepnoa HH3Koe, hto noTiTBepxciiaiOT jx aH- 
Hbie no MOJIOTIbIM XCHBOTHbIM (pHC. 2, 6). B HlOJie H aBrycTe OJlHMHHaifHH H3 no- 
nyjiHunn 3HMOBaBiiiHx nojieBOK npnBOTinT k CHnxceHnio noKa3aTejien hhcjich- 
hocth H. mixtum (pnc. 2, a). O/maKo KOJinnecTBO nHBa3nn bo BHeuiHen cpe,zie 
nocjie;iOBaTejibHO yBejinunBaeTcn ot hiohh k aBrycTy (pnc. 2, 6). Eojiee HH3Kne 
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Phc. 3. OTHocHTejibHaa HHCjieHHOdb (rpacJmK) h B03pacTHan CTpyKTypa (zwarpaMMa) nonyjiHUHH 

pbDKen nojieBKH b pa3Hbie ce30Hbi rona. 

Bo3pacT, Mec.: 1 — 1—2, 2 — 3—4, 3 — 5—6, 4 — 9—10, 5 — 11—12. 

Fig. 3. Relative abundance (graph) and age structure (diagram) of the bank vole population in different 

seasons. 


noKa3aTejiM 3apax<eHHH xcmeB H. mixtum b aBrycTe no cpaBHeHHio c niojieM 
(pnc. 2, 6) HBJI5HOTCH CJie^CTBMeM HHTeHCMBHOrO pa3MHOXeHHR pbixcen nojieBKH, 
b pe3yjibTaTe Hero CKopocTb pocia hhcjichhocth nonyjiflunn xo3HHHa onepexcaeT 
CKOpocTb 3apaxceHHH HeMaTO^on. B OKTn6pe HaOjiKxaaeTCH pe3Koe B03pacTaHne 
noKa3aTejien 3apaxceHHH H. mixtum KaK cp em MOJio^bix oco6en pbixcen nojieBKH 
(pnc. 2, 6), TaK n b ueJiOM b nonyjnmnn (pnc. 2, a). 

MHorojieTHne H3MeHeHnn hhcjichhocth H. mixtum MeHee BbipaxeHbi, neM 
ce30HHbie (pnc. 4). SKCTeHCMBHOCTb HHBa3MH BapbnpoBajia b npe^ejiax 
22—38 %, a hhjxqkc o6hjihh — 0.6—1.4 3 K 3., bo Bcex cjiynanx pa3JinHHH He 6biJin 
ZtocTOBepHO 3HannMbiMn npn p < 0.05. HcKjnoHeHne cocTaBjineT 2000 r., Ha- 
6jno,aaeMafl BCTpenaeMOCTb HeMaioa b otot tor Hnxce (p = 0.04), hqm b npezuue- 
CTByiomne 1998 n 1999 rr. 

OTHOCMTejibHan CTa6njibHOCTb noKa3aTejien 3apaxceHnn HeMaToaon Ha6jno- 
ztajiacb Ha <J>OHe cymecTBeHHoro H3MeHeHHH hhcjichhocth pbixcen nojieBKH 
(pnc. 4). Tax, b 1996 r. OHa cocTaBnjia 0.3 3K3. Ha 100 jiOByniKO-cyTOK, hto 6o- 
jiee neM Ha nop*moK Hnxce, neM b nepnozi nnKa 1999 r. 06man nncjieHHOCTb na- 
pa3HTOB b 6noueH03e (npon3Be^eHne naaeKca o6hjihh Ha OTHOcmejibHyK) hhc- 
jieHHOCTb pbixcen nojieBKn) 3a MHorojieTHnn nepno# H3MeHHJiacb cnHxpoHHO c 
HncjieHHOCTbio xo3nnHa (pnc. 4). Bo Bee ro^bi pacnpeaejieHne HeMaTO^bi xopo- 
ino coniacoBbiBajiocb c Mo^ejibio HeramBHoro SnHOMnajibHoro pacnpe^ejieHHH 
(p > 0.25), hto noOTBepxc/iaeT ycTOHHHBbin xapaKTep B3anMOOTHOineHnn napa- 
3ma n xo3HHHa. 

Bbi^BJieHHbin xapaKTep £HHaMHKH hhcjichhocth n pacnpe^ejieHHH HeMaTOZi 
b ziaHHon cncTeMe napa3HT— xo3hhh B03M0xceH Sjiaroaapn KopoTKOMy xcn3HeH- 
HOMy unKJiy npeztCTaBHTejien ceM. Heligmosomatidae , npo£OJi:>KHTejibHOCTb koto- 
poro b jia6opaTopHbix ycjiOBnnx cocTaBJineT 15 aHen (Bryant, 1973). riapa3nT He 
cnoco6eH OKa3aTb BJinHHne Ha nncjieHHOCTb nojieBOK. Kocbchho o6 otom moxc- 
ho cyanTb, OTMenan hh3khh ypoBeHb 3apaxceHnH cerojieTOK no cpaBHeHnio c 
npeztCTaBHTejiHMH CTapuinx B03pacTOB, nocKOJibKy rjik naioreHHbix napa3nTOB 
MJieKonnTaiouinx o6mhho HaSjno^aeTCH oSparabin xapaKTep BCTpenaeMOCTn na- 
pa3HTOB (AHnKaHOBa, 1994). KpoMe toto, nocjiezmee yTBepxc^eHne OTHacTn 
noOTBepxcziaeT HaGjno^aeMaH 3aBncnMOCTb Mexc^y cpe^Hen n ^ncnepcnen hhc- 
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Phc. 4. MHorojieTHHH aMHaMHKa 3 kctchchbhocth HHBa3HH (7), HHaeKca o6mjihh ( 2 ) Heligmoso¬ 
mum mixtum , OTHOCMTejibHOM hmcjichhocth pbDKeii nojieBKH (Ha 100 jioByiiiKo-cyTOK) (J) h otho- 
CHTejibHOM 4HCJieHH0CTH Heligmosomum mixtum (npoH 3 BeaeHHe HHZieKca o6hjihh h hhcjichhocth xo- 

3HHHa) (4). 

Fig. 4. Multiannual dynamics of the prevalence (7), abundance ( 2 ) of Heligmosomum mixtum , bank vo¬ 
le relative abundance (per 100 trap-nights) (J), Heligmosomum mixtum relative abundance (2 x 3) ( 4 ). 


jieHHOCTH H. mixtum b nonyjiHUHH pbixcen nojieBKH 3a MHorojieTHHH nepno,a 
(puc. 5). B3aMMOCBH3b log X h log S He hocht BHjiocneuHcjjHHHoro xapaKTepa. 
Yroji HaKjiOHa ypaBHeHHH perpeccHH moxcct 3HaHHTejibH0 MeHHTbcn, npn 3tom 
3HaHeHHH 6jlH3KHe K 2 (pHC. 5) CBHJieTeJIbCTByiOT O HH3KOH CMepTHOCTH X03HH- 
Ha, o6ycjiOBjieHHOH napa3HTOM (MeuiKO, 1988). Ha6jno,aaeMbie HecymecTBeH- 
Hbie Mexcro^OBbie KOJie6aHHH hhcjichhocth napa3HTa h OTcyTCTBHe 3HaHHMOH 
CBH3H C HHCJieHHOCTbK) nOJieBOK TaiOKe CBHJteTeJIbCTByiOT O c6ajiaHCHpOBaH- 
hocth OTHomeHHH b chctcmc napa3HT— xo3hhh. XapaKTep arpernpoBaHHoro 
pacnpejiejieHHH HeMaTojx b nonyjiHUHH pbixcen nojieBKH, MojiejiHpyeMoro Hera- 



Phc. 5. B3aHMOCBH3b cpexmeii w zutcnepcHH 4HCJieHH0CTH Heligmosomum mixtum b nonyjiHUHH pbi- 

xceii nojieBKH 3a MHorojieTHHH nepHO/t. 

Fig. 5. Relationship between Heligmosomum mixtum abundance variance and mean in the bank vole 

population over a long-tern period. 
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THBH0-6HH0MHajIbHbIM 3aK0H0M, MOXCT 6bITb 06 yCJI 0 BJieH BbICOKOH yCTOHHH- 
BOCTblO X03HeB K 3apaxeHHKD. YcJIOBHH o6HTaHHH, ypOBeHb HHCJieHHOCTH H HM- 
MyHHbiH CTaTyc 3BepbKOB He cnoco6Hbi o6ecne4HTb pocT hhcjichhocth napa3HTa 
H B03HHKH0BeHHH 3IIH300TMH. 
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PATTERNS OF HOST-PARASITE INTERACTIONS BETWEEN 
THE NEMATODE HELIGMOSOMUM MIXTUM (SCHULZ, 1952) 

AND THE BANK VOLE (CLETHRIONOMYS GLAREOLUS SCHREBER, 1780) 

S. V. Bugmyrin, E. P. Ieshko, V. S. Anikanova, L. A. Bespyatova 

Key words : Heligmosomum mixtum , small rodents, host age and sex, frequency distribution, 
seasonal, annual parasite abundance. 


SUMMARY 

Some aspects of the host-parasite interaction of the nematode Heligmosomum mixtum 
and the bank vole have been studied. The dependence of infestation on the host sex, age 
and weight, the seasonal and annual abundance dynamics are investigated. It has been 
found that the bank vole is the main host of H mixtum ; the distribution of H mixtum abun¬ 
dances in the host population is described by a negative binomial distribution model. 
The greatest infestation is characteristic for mature bank voles; males are infected more 
heavily than females. Infestation with the nematode increases alongside with the host 
weight. Seasonal dynamics of the nematode abundance in a bank vole population appears 
as a curve with a maximum in January and a minimum in August; the infestation curve 
for 1-month-old animals captured from June through October has two peaks (in July and 
October), with a minimum in June. The number of parasites in the ecosystem over a 
long-term period changed synchronously with the host abundance. The synchronism in the 
host-parasite system dynamics is possible when the parasite has a short life span, and does 
not influence the host abundance. 
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